It was shown in 1975 by Tam, Moe and Happer that formation of micron-sized visible particles (laser snow) can be observed in a cell filled with cesium and hydrogen, when irradiated by an intense laser beam of suitable wavelength [1] . The phenomenon was interpreted in terms of initial formation of CsH molecules, which in turn agregate to form CsH crystals. Recently, this crystal formation was explained through a thermodynamical approach [2] . Concerning the initial production of cesium hydride molecules, Tam et al. proposed several mechanisms involving excited atomic or molecular species [1, 3] . In this Letter, we report experiments aimed to distinguish among these mechanisms. In particular, we show that particle formation is enhanced when the laser radiation is tuned to the second resonance lines 6S --+ 7P of atomic cesium.
This resonant character confirms the feasibility, which was also pointed out in the case of UF6 molecules [4] , of isotope separation by the present phenomenon [1] . However, from the study of the dependence of laser-induced fluorescence of CsH molecules on laser intensity, we infer that other reaction mechanisms may exist at large radiation intensities.
In the original experiment of Tam et al. [1] Figure 3 shows the dependence of the fluorescence signal on the laser radiation intensity I in the power range 10-170 mW.
One observes a /3/2 law, already reported in ref. [1] , in the low intensity range (power 5 100 mW), and a more rapid variation at higher intensities. [7] , and that of the CsH product molecule, 2.08 eV [6] . This appears clearly on figure 4 , which displays the energy levels of reagents and products. It shows that the energy of the system is approximately equal to that of the low-lying rovibrational levels of the electronic ground state X 1 1"~ of the CsH molecule. On the contrary, the lower levels of Cs atoms lie below the energy threshold of the reaction. This is the case for the 7S and 5D levels, which are populated through radiative decay from the 7P level. This is even more obvious for the 6P level, explaining why we could not induce particle formation by tuning the laser to the lines of the first resonance doublet. Note that vibrational activation of the reaction would require excitation of the H2 molecules to v" &#x3E; 5, which' is not possible under our experimental conditions. It also appears on figure 4 that the first electronic excited state A1 ~ + of CsH molecules is not very far (about 0.75 eV) above the ionization limit of Cs atoms. Thus, especially if some additional energy is provided to the reactants (e.g., through vibrational excitation of H2 molecules to v" &#x3E; 2), excited CsH molecules in the A state could be produced from Cs atoms in highly excited levels.
A further insight into the processes which actually occur in our experiments can be gained from the analysis of the dependence of the laser-induced fluorescence of CsH molecules on the incoming radiatidn intensity I. Let n(I) be the number of excited Cs atoms in the 7P state in steady-state regime. This quantity varies according to the general saturation law where no is the total number of Cs atoms and ~ is a constant coefficient (such that ç/ is the saturation parameter of the transition). In a first approximation, the rate of formation of CsH molecules in the ground state is given by the following equation : when a and 13 are constants. The first term in the righthand side of equation (3) holds for the production of CsH molecules by reactive collisions of excited Cs atoms with H2 molecules, whereas the second term accounts for the loss of CsH molecules through binary collisions leading to the formation of dimers. The steady-state solution of equation (3) [3] , vibrational excitation of H 2 molecules [11] , reaction of Cs2 molecules with H atoms [12] .
We intend now to further study the chemical reaction (1) by investigating the rovibrational distribution of the product CsH molecules by use of Fourier Transform Spectroscopy. Population distribution in the ground state will be probed by L.I.F. and absorption spectroscopy, whereas possible population of the first electronic excited state would be probed by direct spectral analysis of the chemiluminescence.
